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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A carrying-in means to pay a metallic material from input port, and the stock chamber which 
can collect this metallic material now under the pressure of predetermined gas, The supply means and at 
least one heating means of sending this metallic material into at least one dissolution container from a 
feed hopper are used. The pressure of the gas which determines the amount of the gas which dissolves 
into this metallic material that heated this metallic material to a predetermined saturation temperature, 
applied the pressure of predetermined gas or mixed gas to this metallic material that changed into the 
melting condition, and was dissolved and fused is controlled. The heat chamber which can obtain now 
the saturation pressure to which it adjusts, the solubility of predetermined gas is enlarged, and 
concentration reaches saturated concentration, Cool an introductory means to send this metallic material 
containing this dissolved gas into at least one mold, and this introduced metallic material, at 
predetermined temperature in the bottom list of a pressure of predetermined gas or mixed gas, and the 
coagulation pressure under coagulation is controlled. By decreasing the solubility of the solution gas in 
this fused metallic material It solidifies, while capacity equal to the difference of whenever [ amount / of 
this gas that dissolved /, and dissolution / of this gas in the solid-state of this metallic material ] 
generates to the air bubbles in front of a coagulation front. The manufacturing installation of the Lotus 
configuration porous metal characterized by consisting of a cooling room which has at least one cooling 
means which can be formed now in the predetermined Lotus configuration porous metal, and a taking- 
out means to remit this formed metallic material to an after process from taking-out opening. 
[Claim 2] The manufacturing installation of the Lotus configuration porous metal according to claim 1 
characterized by having the means of the structure which said heating means and said cooling means 
unified. 

[Claim 3] Said metallic material continuously introduced into at least one incubation container from said 
heat chamber is kept warm at predetermined temperature in the bottom list of a pressure of 
predetermined gas or mixed gas. The incubation coagulation control room which has come to be able to 
perform adjustment at the time of coagulation, and the cash-drawer means which pulls out this metallic 
material by which coagulation adjustment was carried out with incubation from at least one mold, This 
pulled-out metallic material is solidified at predetermined temperature in the predetermined bottom list 
of gas pressure. The predetermined Lotus configuration porous metal The manufacturing installation of 
the Lotus configuration porous metal according to claim 1 characterized by consisting of two or more 
cooling rooms which have two or more cooling means which can be continuously formed now, and a 
taking-out means to remit this formed metallic material to an after process from taking-out opening. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention For example, seal, a writing implement, a superheated-steam 
generator, the LSI substrate heat dissipation board, A catalyst ingredient, a hydrogen storing metal alloy, 
the charge of an earthquake-proof material, a dew condensation prevention ingredient, an impact buffer, 
an electromagnetic shielding material, The various machine parts of an automobile, silencer equipment, 
a filter, a self-lubricity bearing, Accessories, a heat exchanger, a cell electrode material, an electrolysis 
cell, a liquid eliminator, a liquid flow regulator, The various machine parts of the space aircraft, a lens 
ceramic polish processing plate, vacuum-casting mold, It is related with the manufacturing installation 
of a directivity porosity metal which has the lotus root-like multicore structure where it is used for the 
filler of biomaterials, such as an oxidation-treatment machine, an artificial bone, and a dental implant, 
and a plywood, the base material of composite material, etc., the structure of a radial, and pumice-like 
structure. 
[0002] 

[Description of the Prior Art] In recent years, it set to the manufacture approach of a porous metal, the 
metal-gas system state diagram under isotonic gas 0 **** limited to the metallic material which has the 
eutectic point, and the limitation was in the casting-on activity approach of the parent ingredient. (It is 
equipment with which only casting of the manufacture approach (JP, 10-88254, A) of a porous metal, 
therefore the porous metal of a simple substance was restricted, and when introducing a molten-metal 
ingredient into mold from a crucible, it is the structure which reverses a furnace body body, introduces 
and is made to cool and solidify.) With this structure, even if constraint arises variously and it is the 
porous metal of a simple substance, the things formed continuously including magnitude are impossible. 

[0003] As other porous ingredients, the manufacturing installation of porous glass or the porous 
ceramics is more in use than before, and, on the other hand, it is related with the manufacture approach 
of other porous metallic materials. Hydrogen gas, Or the foam metal which made the mixed gas of 
carbon dioxide gas and inert gas stir [ it pours it in and ] and foam to molten metal The foam metal 
which makes for example, (ARUPORASU etc. and hydrides) add and foam to molten metal, The 
cellular structure metal which cast and carried out vacuum casting of the molten metal to the mold dried, 
calcinated and produced after filling up the opening of polyurethane foam with a slurry, and produced it 
to it (based on the investment method), pd is applied, polyurethane foam — conductivity — after an 
electrode and nothing nickel electroplating The cellular structure nickel produced by calcinating 
polyurethane foam, or its alloy (-- for example, a eel - a helmet etc. — ) - the porosity sintered metal 
manufactured using powder metallurgy sintering equipment — The manufacturing installation of the 
foaming thin film metal which it expanded, and the inert gas involved in the thin film made to deposit 
by (JP,9-20290,A) and the sputtering method was heated and desorbed, and produced it etc. is known. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there is a problem that continuation formation 
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cannot be performed, by the integral casting approach of the conventional porous metal furthermore, as 
that a production process and equipment are complicated and become cost high by the conventional 
approach, and a porous metallic material Since only a specific metal can be made porous, the application 
to various metallic materials is impossible, Since it has many faults, such as that the directional control 
of pore and control of size or porosity are not easy, and mechanical processing and a thing [ to 
fabricate ], further, there is a problem that there is much constraint on an activity. 
[0005] This invention possesses the descriptions, such as that control of porosity is possible, and 
mechanical processing and a thing [ shaping ], further in that the application metallic material which can 
carry out [ porous ]-izing attains to a variety, that continuation formation of a metallic material is 
possible, that a production process is easy, the direction of pore and size, and a list, and aims at offering 
the manufacturing installation of the porous metallic material of the Lotus configuration which solved 
the trouble of the conventional technique enough. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the manufacturing 
installation of the Lotus configuration porous metal of this invention In order to supply the heat chamber 
which has a heating means to fuse a metallic material within a container, and this heat chamber It fuses 
by the stock chamber which collects this metallic material, and this heat chamber. The incubation 
coagulation control room which introduces predetermined gas and this dissolved metallic material, and 
is held under predetermined temperature and a pressure, A migration means to solidify this dissolved 
metallic material with mold, and to send into each means of collection, heating, incubation, and cooling 
this metallic material that consisted of a cooling room which has a cooling means to form, and 
dissolved, These collection, heating, incubation coagulation, and the application-of-pressure means that 
maintains at a predetermined pressure the inside of each casing which has each means of cooling inside, 
And it is characterized by consisting of a carrying-in means to send in a metallic material in a stock 
chamber, and a taking-out means to send out the predetermined Lotus configuration porous metal to an 
after process. In this description, the Lotus configuration has the part in which the pore in a metal 
follows an one direction, and means the distributed configuration of the pore which pore distributes in 
the cross section of the metal in the direction which crosses the continuation direction, and appears. 
[0007] The interior of each casing of the manufacturing installation of this invention is made to be made 
by control in the bottom of predetermined gas pressure with an application-of-pressure means to use gas. 
Supply a metallic material to said heat chamber from said stock chamber continuously, heat a metallic 
material under predetermined temperature and gas pressure, and it dissolves with predetermined gas. 
Make it result in saturated concentration and it introduces to the incubation coagulation control room 
which can perform control of a coagulation rate as be alike with the gas pressure, the mold heating 
temperature, and the circulating water temperature which determine the structure, size, and porosity of 
pore next. It is characterized by pulling out to the cooling water which determines the directivity of the 
coagulation of pore, and the cooling room which has the cooling means which can perform control of 
gas pressure. 

[0008] If the solubility of gas of the gas atom in the inside of a liquid metal ingredient is large under a 
predetermined pressure, it heats a pure metal or an alloy with whenever [ dissolution / of the gas atom in 
the inside of a solid-state metallic material / small ] using hydrogen gas, oxygen gas, and other gas, and 
raises temperature and predetermined saturation laying temperature is reached, a metallic material 
metamorphoses into the liquid phase and will be in a melting condition. 

[0009] If the pressure of gas determines the amount of the gas which dissolves into a molten-metal 
ingredient and increases the pressure of gas under predetermined temperature, the solubility of the gas in 
a molten-metal ingredient can be enlarged, and if it goes through time amount, the gas concentration in a 
dissolution metallic material will set up and supply the pressure of gas beforehand using the application- 
of-pressure means of gas so that saturated concentration may be reached under the predetermined 
pressure (saturation pressure). 

[0010] It is introduced into the mold of the cooling room which the direct coagulation means and the 
cooling means unified, and the dissolution metallic material after reaching saturation pressure is 
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introduced to the case where control formation of the gestalt of pore is carried out, and the incubation 
coagulation control room which has a coagulation means, and it can pull out continuously to the cooling 
room which has a cooling means next, and it can think the case where control formation is carried out in 
the gestalt of pore. It divides roughly, the former is used for unitary-construction formation, and the 
latter can be applied to continuation structure formation. A pressure is adjusted to the predetermined gas 
pressure at the time of coagulation (coagulation pressure) using inert gas. When making this coagulation 
pressure equivalent to the time of the dissolution, according to the case where it is made to decrease 
when making it increase, by controlling a pressure, control of the growth rate of pore can be performed 
and the structure of pore, size, and porosity can be determined. 

[001 1] the dissolution metallic material introduced into the mold which has a cooling means - or The 
dissolution metal pulled out from mold by the cooling means Solidify at a right angle to the cooling 
surface of the cooling section, and it has directivity in growth of pore. It can be controlled by the 
predetermined gestalt and a directive porosity metal body with various good structures (Lotus 
configuration porous metal) is obtained by cooling from one side, axis section circumference side, and 
peripheral face of a dissolution metallic material, and making the cooling surface of this cooling section 
solidify. 

[Embodiment of the Invention] 

[0012] The manufacturing installation of the Lotus configuration porous metal which is this operation 
gestalt as shown in drawing 1 The casing 1 of the heat chamber which has induction-heating coil 7-a and 
7-b, the crucible 4, and the introductory stopper rod 8 of a heating means, Are the thing of installation 
nut 17-a and 17-b, and others, and the casing 3 of the stock chamber which has the actuator 19 of the 
supply rod bulb 18 and a supply means, and an introductory means is attached in the upper part. And it 
is the thing of installation nut 17-c and 17-d, and others, the casing 2 of the cooling room which has the 
cooling section 28 and mold 31 of a cooling means in the lower part is attached, and the desirable 
operation gestalt of the structure assembled in the shape of end- fire array is expressed. Said metallic 
material is fused at predetermined temperature, it dissolves under predetermined gas pressure and 
saturation pressure is maintained, and in order to make it cool and solidify under further predetermined 
temperature and a pressure, the casing 3 of a stock chamber, the casing 1 of a heat chamber, and the 
casing 2 of a cooling room use packing etc. for the installation section respectively, and maintain the 
confidentiality inside casing. The internal pressure of the casing 1 of a heat chamber is adjusted to 
predetermined gas pressure by pouring in said gas from the insufflation pipe 10, or discharging this gas 
from the gas blowdown pipe 1 1 using the gas exhaust using insufflation equipment. On the other hand, 
according to it, the metallic material input port door 22 has confidentiality, from insufflation pipe 23 and 
the gas blowdown pipe 24, can adjust impregnation and blowdown and can hold this gas for the internal 
pressure of the casing 3 of a stock chamber. Furthermore, the taking-out opening door 34 has 
confidentiality, it can adjust impregnation and blowdown, and can hold it, or, as for accommodation of 
the internal pressure of the casing 2 of a cooling room, can change insufflation pipe 32 and the gas 
blowdown pipe 33 to inert gas to predetermined gas pressure. 

[0013] It moves upwards by the actuator 19, and by open Lycium chinense, this metallic material falls 
below and the rod bulb 18 by which said metallic material which invests a metallic material from the 
input port door 22, and is collected inside the casing 3 of a stock chamber was held along with the 
periphery of the shaft orientations of the stopper rod 8 enters a feed hopper 20 into a crucible 4 and the 
periphery crucible 5. Using the gas blowdown pipe 1 1, the interior of the casing 1 of a heat chamber 
discharges internal gas, maintains a vacua, it uses induction-heating coil 7-a and 7-b, and heats this 
metallic material supplied into the crucible 4, and fuses. When this metallic material by which melting 
was carried out reaches predetermined temperature, using the insufflation pipe 10, predetermined gas is 
poured into the interior, this metallic material and this gas are dissolved under predetermined gas 
pressure, and saturation pressure is maintained. 

[0014] The stopper rod 8 which constitutes an introductory means in the rod bulb 18 and actuator 19 list 
which constitute the supply means of a metallic material, and each migration joint of an actuator 19 The 
press piece 21 is used [ the gap of the rod bulb 18 and the casing 3 of a stock chamber ] for press piece 
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25 list for the gap of the stopper rod 8 and the rod bulb 18. Confidentiality can be held. Moreover, the 
field of the lower bulb section of the rod bulb 18 and the contact surface of the casing 3 of a stock 
chamber It has become taper-like mutually and confidentiality is held, in the end crater 4 and the 
periphery crucible 5 which are taken stopper rod 8, it is mutually contacted a semi-sphere side or in the 
shape of a taper, and confidentiality is held. 

[0015] It moves below by the actuator 19, and in a feed hopper 20, the rod bulb 18 by which said 
metallic material which supplies from the input port door 22, and is carried in and collected inside the 
casing 3 of said stock chamber is supported along with the peripheral face of the shaft orientations of the 
stopper rod 8 falls below by open Lycium chinense, and is supplied into the crucible 4 with which it was 
equipped in the casing 1 of a heat chamber. A part of the upper bed section is pivoted by the part and 
screw pair of casing, further, it gears with an actuator 19 and a gearing and the driver of an actuator 19 is 
used as a driver, it goes up and the rod bulb 18 descends, while the gearing of the rod bulb 18 rotates as 
a follower. The rod bulb 18 moves up again and a feed hopper 20 is closed. <BR> [0016] The internal 
gas of the casing 1 of a heat chamber is discharged from the gas blowdown pipe 1 1, a vacua is 
maintained, induction-heating coil 7-a and 7-b are used, and this metallic material supplied into the 
crucible 4 is heated and fused. When this metallic material by which melting was carried out reaches 
predetermined temperature, predetermined gas is poured into the interior from the insufflation pipe 10, 
this metallic material and this gas are dissolved under predetermined gas pressure (saturation pressure), 
and saturated concentration is made to reach. It has dual structure, a channel 16 is established in the 
interior, and the casing 1 of a heat chamber controls heating of casing using cooling water. On the other 
hand, when it manages using dissolution status management equipment from the camera site port 26 and 
the pyrometer site port 27 and this metallic material and this gas reach predetermined saturated 
concentration, the stopper rod 8 moves [ open / it moves upwards by the actuator 19 and / an inlet 9 ] 
caudad again by leading this gas and this dissolved metallic material to the downward funnel 12, and, as 
for an inlet 9, the stopper rod 8 is closed. It is in the upper part section rather than the upper bed section 
of the rod bulb 18, and is pivoted by the part and screw pair of casing, a part of the upper bed section 
gears with an actuator 19 and a gearing farther, it uses the driver of an actuator 19 as a driver, it goes up 
and the stopper rod 8 descends, while the gearing of the stopper rod 8 rotates as a follower. 
[0017] Pour predetermined inert gas into the interior of the casing 2 of a cooling room from the 
insufflation pipe 32, and maintain at the bottom of a predetermined coagulation pressure, and on the 
other hand, flow into the cooling section 28 which is a cooling means continuously, the cooling water by 
which setting-out control was carried out at temperature predetermined from the cooling water inflow 
pipe 29 is made to flow into it out of the cooling water runoff pipe 30 using a cooling water cooling 
system, and the cooling section 28 is held under predetermined temperature. Said gas and said dissolved 
metallic material are introduced into mold 31 from a funnel 12, and it is cooled by the cooling section 28 
and they solidify a base. 

[0018] In order to gather the rate of the introductory actuation at the time of installation of said fused 
metallic material, predetermined inert gas can be poured in from the insufflation pipe 10 of the casing 1 
of a heat chamber, an internal pressure can be heightened, and the front face of this metallic material can 
be pressed and sped up. 

[0019] When setting the pressure inside the casing 2 of a cooling room as said predetermined 
coagulation pressure at the time of coagulation, according to the case where this coagulation pressure is 
set up on a par with the time of the dissolution in the casing 1 of a heat chamber, and the case where it is 
made to decrease when making it increase, the formation structure, size, and porosity of pore of the 
Lotus configuration porous metal can be determined by carrying out pressure control, the upper part 
from one side which the cooling section 28 of this operation gestalt cools one side which is the lower 
part of said metallic material, and is the lower part as shown in drawing 1 or drawing 2 (a) — or it can 
solidify toward the direction of a right angle to the cooling surface of the cooling section 28, and the 
Lotus configuration porous metal in which the pore which is shown in (a) of drawing 6 , and which has 
tropism on the other hand was made to form can be manufactured. The growth device of pore is 
explained here. The long pore by which the growth format of metal coagulation was maintained at the 
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fixed diameter when the Sakai face velocity (coagulation rate) of the solid phase/liquid phase at the time 
of coagulation was the same rate as growth of gas pore is formed. That is, the surface area of pore is 
kept almost constant, and in order that solid- liquid **** may move, a gas phase and solid phase can 
carry out coexistence growth of it. Consequently, growth of the fixed pore of the diameter which has 
tropism on the other hand is attained. 

[0020] in addition, it is not limited to the operation gestalt of the cooling means mentioned above, but as 
other operation gestalten, within the limits of this invention, many things can be boiled and it can 
change. For example, in order to set up the formation structure of pore, various cooling means can be 
used. Various operation gestalten are explained below. The cooler 36 which is a cooling means can cool 
the circumference side of the axis section of said metallic material introduced into mold 31, and can 
make pore with the directivity of a radial shown in drawing 6 (c) from the axis section toward a 
periphery side face to a periphery side face or a cooling surface form, as shown in drawing 2 (b). 
[0021] As shown in drawing 2 (c), the cooling section 37 cools the peripheral face of said metallic 
material introduced into mold 42, solidifies it toward the axis section from a peripheral face, and forms 
pore with the directivity of the concentration configuration shown in drawing 6 (b). 
[0022] As shown in drawing 3 (a), the cooling section 39 of a cooling means is formed in the lower part 
of the dissolution mold 38 with which a crucible and mold became integral construction, and one side is 
cooled from the lower part of this metallic material. The pore which is shown in drawing 6 (a) and 
which has tropism on the other hand is made to form toward the upper part from one side which is the 
lower part. 

[0023] As shown in drawing 3 (b), the cooling section 41 of a cooling means is formed in the center 
section of the dissolution mold 40 with which a crucible and mold became integral construction, the 
circumference side of the axis section of this metallic material can be cooled, and the porous metal of 
the Lotus configuration in which pore with the directivity of a radial shown in drawing 6 (c) was made 
to form can be produced. 

[0024] Moreover, with the above-mentioned operation gestalt, the metallic material by which melting 
was carried out is introduced, and although said cooling sections 28, 36, 37, 39, and 41 and said mold 
31, 38, 40, and 42 are used as a cooling means to solidify, the function is restricted to formation of the 
Lotus configuration porous metal of a simple substance. As equipment of formation of the Lotus 
configuration porous metal of other continua, a dissolution metallic material can be continuously 
introduced into the incubation coagulation control room 50 from a crucible 4, it can pull out from this 
mold or the mold outlet 63 to cooling room 51 -a continuously further, and the drawer formation method 
which forms pore, the extrusion-molding method which also fabricates an appearance to coincidence can 
be used together. 

[0025] This invention shown in drawin g 4 is equipment which carries out continuation formation of the 
Lotus configuration porous metal of the continuum mentioned above, and are other operation gestalten 
assembled in the shape of width. A heat chamber and a stock chamber are equivalent to drawing 1 , and 
express the casing 1 of a heat chamber, and the casing 3 of a stock chamber. The metallic material which 
dissolved with gas in the crucible 4 (refer to drawing 1 ), and reached saturated concentration an inlet 9 
to the funnel 12 (refer to drawing 1 ) — a passage — insufflation equipment — using — Pour in said gas or 
mixed gas from the insufflation pipe 55, or the gas exhaust is used. It adjusts under gas pressure 
predetermined by discharging gas from the gas blowdown pipe 56, and close is held under 
predetermined temperature with the induction-heating coil 54 at the casing 50 of the incubation 
coagulation control room currently held. The field which this metallic material is suspended in the 
incubation container 52, and touches the cooling surface of the Maine cooling section 59 begins 
coagulation in the direction of a right angle by the Maine cooling section 59 which has closed the mold 
outlet 63 of mold 53. Furthermore, with the insufflation pipe 62, this metallic material suspended in the 
incubation container 52 can obtain makeup of solution gas, and can hold a predetermined pressure now. 
[0026] The Maine cooling section 59 which has closed the drawer opening 63 moves a roller-conveyor 
64 top to an opposite direction gradually with the cooling spindle 66 of the cash-drawer means, 
following the Maine cooling section 59, continuously, it is cooled by elongation and the subcooling 
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section 60 from a periphery, and, as for the pulled-out metallic material, coagulation ends selectively the 
roller-conveyor [ the mold outlet 63 to ] 64 top. The subcooling section 60 moves in the subcooling rail 
61 top, and it has come to be able to perform accommodation of a cooling location. On the other hand, 
gas and mixed gas are poured in, it is held under a predetermined pressure, and the internal pressure of 
the casing 50 of an incubation coagulation control room is ****. It can be pulled out from the amount 
and the mold outlet 63 of a metallic material which are introduced from a crucible 4, the amount which 
continues coagulation, and internal gas pressure can be controlled, and the predetermined Lotus 
configuration porous metal can be formed continuously. 

[0027] When the configuration of the mold opening 63 of the above-mentioned mold 53 is a round 
shape In the thing of the shape of a long rod, and a thin case, continuation formation of the metal with 
various long cross-section configurations is carried out a tabular long thing and by using the 
configuration of the mold opening 63 as other molds further. Confidentiality is given to taking-out 
opening 65-a, 65-b, and 65-c prepared in the wall surface of casing 51 -a of the 1st cooling room, casing 
51-b of the 2nd cooling room, and casing 51-c of the 3rd cooling room, and each cooling room is held 
under predetermined gas pressure. 

[0028] This invention shown in drawing 5 is equipment described above, and are other operation 
gestalten which assemble to ****** the thing of the structure assembled in the shape of a horizontal 
spindle, and the same thing, and can form them continuously. 

[0029] This invention is not limited by the example described above and various modes are possible for 

it in the details of equipment. 

[0030] 

[Example] Hereafter, the example of this invention shown in a table 1 is explained. The amount of void 
training in the Lotus configuration porous metal is the so-called function of the process parameter of 
melting temperature, coagulation temperature, saturation pressure, and a coagulation pressure, and these 
parameters can be controlled to accuracy in the process of void generation easily in said heat chamber, 
an incubation coagulation control room, and a cooling room. The metallic material adjusted and formed 
solution gas in the porosity distribution (amount of pores %) shown in a table 1 at the application-of- 
pressure gas at the time of coagulation using argon gas using hydrogen gas using copper. 
[0031] The hydrogen used for saturation pressure, distribution, and the average diameter of the porosity 
formed in the argon gas list used for a coagulation pressure are shown. 
[A table 1] 
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[0032] Thus, said each parameter was controlled and the formed Lotus configuration porous metal 
obtained the Lotus configuration porous metal of a simple substance using the cooling means shown in 
(a) of the manufacturing installation shown in drawing 1 , and drawing 2 . 
[0033] 
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[Effect of the Invention] In this invention, processing of an application metallic material attained to the 
variety, and the production process was comparatively easy and made manufacture possible for the 
Lotus configuration porous metal of a simple substance through each process inside each [ of the casing 
3 of a stock chamber, the casing 1 of a heat chamber, and the casing 2 of a cooling room ] continuously 
as explained in detail above. Furthermore, a tabular metal is also made as for manufacture to the 
cylindrical metal list of a continuum through each process inside casing 51 -a, 51-b, and 51-[ of the 
casing 3 of a stock chamber, the casing 1 of a heat chamber, the casing 50 of an incubation coagulation 
accommodation room, and a cooling room ] c. Since the predetermined pressure of the gas to be used 
can form using the pressure of 0.1MPa-2.5MPa and comparatively low gas, the danger that it can set in a 
manufacture process does not follow. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional view showing the manufacturing installation of the simple 
substance metal of the Lotus configuration porous metal which is the operation gestalt of this invention. 
[Drawing 2] Drawing 2 is the conceptual diagram in which morphotropism-izing the cooling means in 
which the manufacturing installation of a simple substance metal carries out cooling coagulation, and 
showing it, and (a) is [ axis section circumference side cooling and radial coagulation, and (c of base 
cooling and one direction coagulation, and (b)) ] the means of peripheral face cooling / concentration 
configuration coagulation. 

[Drawin g 3] Drawing 3 is the conceptual diagram which morphotropism-ized structure where the 
heating means and cooling means of a manufacturing installation of a simple substance metal were 
constituted by ********, (a) is base cooling and one direction coagulation, and (b) is the means of axis 
section circumference side cooling and radial coagulation. 

[Drawing 4] Drawing 4 is the sectional view showing what assembled in the shape of [ of the 
manufacturing installation of the cylinder or tabular thing which is continuation formation of the Lotus 
configuration porous metal which is the operation gestalt of this invention ] a horizontal spindle. 
[Drawing 5] Drawin g 5 is the sectional view showing what assembled in the shape of [ which is shown 
in drawing 4 / of a manufacturing installation ] end- fire array. 

[Drawing 6] The shape of a random ball in which drawing 6 is the outline sectional view showing the 
example of the porous structure of the Lotus configuration porous metal obtained by the manufacturing 
installation of this invention, and the thing in which the pore in which the thing in which the pore in 
which (a) has tropism on the other hand was formed, and (b) are the things in which pore with a radial 
was formed, and (c) has a concentration configuration was formed, and (d) do not have directivity is 
formed. 

[Drawing 7] Drawing 7 is a flow chart which shows the production process of the Lotus configuration 
porous metal concerning this invention. 
[Description of Notations] 

1 Casing of Heat Chamber 

2 Casing of Cooling Room 

3 Casing of Stock Chamber 

4 Crucible 

5 Periphery Crucible 

6-a Heat shielding material 
6-b Heat shielding material 

6- c Heat shielding material 

7- a Induction-heating coil 
7-b Induction-heating coil 

8 Stopper Rod 

9 Inlet 
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10 Insufflation Pipe 

1 1 Gas Blowdown Pipe 

12 Funnel 

13 Relief Valve 

14 Press Piece 

15 Press Piece 

16 Channel 

17-a Mounting nut 
17-b Mounting nut 
17-c Mounting nut 
17-d Mounting nut 
17-e Mounting nut 
17-f Mounting nut 

18 Rod Bulb 

19 Actuator 

20 Feed Hopper 

21 Press Piece 

22 Input Port Door 

23 Insufflation Pipe 

24 Gas Blowdown Pipe 

25 Press Piece 

26 Camera Site Port 

27 Pyrometer Site Port 

28 Cooling Section 

29 Cooling Water Inflow Pipe 

30 Cooling Water Runoff Pipe 

31 Mold 

32 Insufflation Pipe 

33 Gas Blowdown Pipe 

34 Taking-Out Opening Door 

35 Channel 

36 Cooling Section 

38 Dissolution Mold 

39 Cooling Section 

40 Dissolution Mold 

41 Cooling Section 

42 Mold 

50 Casing of Incubation Coagulation Control Room 
51 -a Casing of the 1st cooling room 
5 1-b Casing of the 2nd cooling room 
5 1-c Casing of the 3rd cooling room 

52 Incubation Container 

53 Mold 

54 Induction-Heating Coil 

55 Insufflation Pipe 

56 Gas Blowdown Pipe 

57 Heat Shielding Material 

58 Heat Shielding Material 

59 Maine Cooling Section 

60 Subcooling Section 

61 Subcooling Rail 
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62 Insufflation Pipe 

63 Mold Outlet 

64 Roller Conveyor 
65-a Taking-out opening 
65 -b Taking-out opening 
65 -c Taking-out opening 
66 Cooling Spindle 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 2] 





[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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